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The invention concerns a process to reduce the 
susceptibility to^lS^^S? an aluminium alloy melt with a 
content of at least 2.Sw.% magnesium. 

On an interruption to work in a foundry, for example over 
holidays or a weekend, a metal melt ready for casting can be 
held for more than 50 hours at a melt temperature of 750OC 
for example. After a long standing time, aluminium magnesium 
aiP^s^ with a high magnesium content have a tendency to 



i^ttSg^^^he presence of magnesium in the melt causes the 
protective oxide skin, which normally prevents oxidation of 
the aluminium, to become permeable and the aluminium^^ 
react with oxygen. On the melt forms a caulif lower-like ^aeatr 
which consists mainly of spinel (MgO . AI2O3). This process 
is reinforced further in the cover heating furnace as the 
surface temperature of the metal bath, due to the radiant 
heat of the heating rods in the cover, is very high and 
convection in the metal bath is prevented by temperature 
layering. Because of the segregation due to gravitational 
force, magnesium becomes enriched close to the melt surfag 
and leads to further reinforcement of this effect. The^^scafe 
forming is very hard, has a cauliflower-like morphology and 
falls to the base of the crucible so that the entire furnace 
can be contaminated if the ^s!^ is not removed early enough. 
Scabbing commences earlier the higher the melt temperature. 

It is known that the cabbing - of aluminium magnesium alloys 
can be reduced but not totally avoided by the addition of 
beryllium. It has been observed that the beryllium content 
of an aluminium magnesium alloy in the melt diminishes with 
time and evidently, when the beryllium concentration falls 
below a critical level, ^^^^ rapidly begin to form on the 
melt. An increased addition of beryllium to the metal melt 
is undesirable because of the carcinogenic properties of 
beryllium and should therefore be avoided as far as 
possible . 
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The invention is therefore based on the ^ask^cjf^^u^xng alloy 
technology measures to lead to a higher W«bbi»g^ resistance 
for aluminium magnesium alloys than is possible with an 
5 addition of beryllium according to the state of the art. 

The task is solved according to the invention in that to the 
melt is added 0.02 to 0.15 w.% vanadium and less than 60 ppm 
beryl liiom. 

10 _ 
surprisingly it ha^ been '^ound that by the addition of 
vanadium, the ^^I^Sil^Hddition of beryllium can take 
place in a substantially lower quantity than without the 
vanadium addition, where in general the addition of vanadium 

15 in a quantity of less than 0.05 w.% is sufficient even m 
alloys with a content of more than 5 w.% magnesium. 

Preferably 0.02 to 0.08 w.% vanadium, in particular 0.02 to 
0.05 w.% vanadium, is added to the melt. 

For a content of more than 3.5 w.% magnesium, the addition 
of 25 to 50 ppm beryllium is sufficient, preferably 25 to 35 
ppm beryllium. If the content of magnesium in the melt is 
less than 3.5 «. %, legg^^han 25 ppm beryllium is required to 
achieve a high ^^^W resistance. For lower requxrements 
for the'^^SS^'^ndency, the beryllium addition can even 
be omitted completely. 

A preferred use of the process according to the invention 
30 lies in the production of casting alloys with 

2.5 to 7 w.% magnesium 

max 2,5 w.% silicon 

max 1.6 w.% manganese 

max 0.2 w.% titanium 
35 max 0.3 w.% iron 

max 0.2 w.% cobalt 

less than 60 ppm beryllium 

0.02 to 0.15 w.% vanadium 
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and aluminium as the remainder and production- induced 
contaminants individually max 0.05 w.% and total max 0.15 
w.%. 

5 The process according to the invention is particularly 
preferred for use in production of diecasting alloys. 

Further advantages, features and details of the invention 
arise from the description of exemplary embodiments below. 

10 

Approximately 50 kg of a magnesium aluminium alloy with 
different beryllium and vanadium content in each case were 
melted in a crucible in the induction furnace. The crucible 
was then transferred to a resistance furnace and there held 
15 at a temperature of 750OC. The chemical analysis (in w.%) of 
the batches tested are summarised in table 1. Batches 1, 3 
and 4 have a vanadium content according to the invention, 
batch 2 has a vanadium content lying outside the range 
according to the invention. 

20 

At specific time intervals, samples were taken from the 
different batches to determine the chemical composition. The 
melt surface was also observed at specific tijne^intervals in 
order to determine the time o^^^i?5=5^|^%^Kj"^ formation. 

25 Table 2 shows the time up to ^-s c a bbing ot the melt as a 
function of the beryl litam and vanadium content of the alloy. 
The results suggest that at least in the tested aluminium 
magnesium alloys with a high magnesium content, ^^__io^;^___ 
rpiantitY of bery llium need _ be__present^ in the melt in 

30~^"idditl^n to the proportion of vanadium according^ ^to ^^he^.^ 
invention in order to achieve a high resistance to scabbing-. 
Secondly, with the addition of vanadium in the range 
according to the invention, a beryllium content of ajoun^jZS^;^ 
ppm is sufficient to increase substantially the acubbing 

35 resistance. 
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Table 1 




Batch 


Si 


Fe 


Cu 


Mn 


Mg 


Cr 


Zn 


Ti 


Be 


V 


Q) 


2.36 


0.08 


<0.001 


0.78 


5.31 


<0.001 


O.OuZ 


U. lo 


U.UU1 1 


U.KJf Z 


2 


2.30 


0.08 


<0.001 


0.74 


5.69 


<0.001< 


-d!oO 


0.11 


0.0043 


0:0052 




2.37 


0.08 


<0.001 


0.79 


5.28 


<0.001 


0.002 


0.12 


0.0026 


0.080 




2.38 


0.08 


<0.001 


0.78 


5.27 


<0.001 


0.002 


0.08 


0.0026 


0.072 


5 


2.47 


0.11 


<0.001 


0.70 


6.29 


<0.001 


0.006 


0.13 


0.0033 


0.021 


6 


2.13 


0.09 


<0.001 


0.70 


5.61 


<0.002 


0.005 


015 


0.0025 


0.045 



Table 2 



a 



^0 



CO 



Batch 


Be content 
[ppm] 


V content 
[w.%] 








C^ O, 072 )^''t<^ 


68 


2 




0.005 


63 




26 


0.080 


158 




26 


VO . 072"^ 


139 *) 


5 


33 


0.021 


160 *) 


6 


25 


0.045 


171 *) 



*) Not - scabbed , test interrupted. 



